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A modular m^chaiiicai seal 

This invention relates to mechanical seals which are fitted to rotating 
equipment In virtually ail types of industries. 



pump and a "static" component v^ich is axially fixed, typically being 
secured to a housing. The floating component has a flat annular end 
face, i.e, fts seal fece, directed towards a complementaTy seal face of 
the static component. The floating component is urged towards the 
static component to close the seal faces together to form ^ sliding 
face seal, usually by means of one or more spring members. In use, 
one of the floating and static components rotates; this component is 
therefore referred to as the rotary component. The other of the 
floating and static components does not rotate and is referred to as 
the stationary component. 

Those seals whose floating component is rotary are described as 
rotary seals, if the floating component is stationary, the seal is 
refenred to as a stationary seal. 

If the sliding seal between the Rotary and Stationary components are 
assembled and pre-set prior to despatch from the Mechanical seal 
manufacturing premises, the Industry temninology for this Is "cartridge 
sear If the Rotary and Stationary components are despatched 
Individually (unassembled) from the Mechanical seal manufacturing 
premises, the industry t^minology for this is ''component seal". 

Mec^T^ical seals are used in all types of industries to seal a variety 
of drfferent process media and operating conditions. The general 
Industry term which defines the area adjacent to the process media Is 
"inboard". The industry term which defines the area adjacent to the 



A Mechanical seal comprises a floating" component which Is. 
mounted axlally movably around the rotary shaft of, for example, a 



Copyright® 2002 AESSEAL plo, A.Rodcli$ 04.01.02 




FOTM : flKSEflL - SB^ING THE PHONE NO. = 01709 720763 ^ 14 JAN. 2002 04:3aPri P5 

Document :10y01/0198»fssu© .1 Page 2 of <> 

atmosf^eric side is "outooard". 

Like mosl industries, the mechanical seal industry Is highly 
competitive. 

S 

As a resutt, mechanical seal manufacturers constantly seek methods 
of improving competitiv© advantege. 

One such method is through component modularity. This can help a 
10 company to reduce inventory levels and gain componertt economies 
of scale through Its production processes. 

For most types mechanical seals, one of the most costly components 
In any given product assembly, is the seal gland. Typically, one seal 
15 gland Is employed for each size of seal in ixjih single and double seal 
formats. With over 30 standard seal sizes, in any given product range 
and at least two gland fbrmatd, the companies gland inventory costs 
be coisiderable. 

20 Furthermore gland production costs are high due to the number of 
manufecturing operations required to process a given gland. 

A design which offers a modular seal gland for more than one seal 
fomtal. while minimising the absolute number of manufacturing 
25 operations required to process said gland, is deemed to be 
advantageous. 

It is deemed to be fUrther advantageous If the minimum number of 
manufacturing operations are as simple as possible requiring only the 
30 most basic and effective material removal process. This reduces the 
cost to process the gland. Furthemnore. it is advantageous If the seal 
assembly incorporates the minimum number of components, thereby 
helping further to reduce the oost of the assembly, 
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F^ure 1, shows a cross sectional view of a conventional prior art 
single cartridge mechanical seal. 

F^ure 2, shows a cros? sec^onal view of a conventional prior art 
5 douWe cartridge medianical seal. 

Figure 3a ana 3t>, corresponds to Figures 1 and 2 ^nd illustrates the 
mandatory machining surfaces for the respective prior-art mechanical 
seai gland designs. 

10 Figure 4, shows a cross sectional view of a single cartridge 
mechanical seal of the invention. 

Figure 5, shows a cross sectional view of a double cartridge 
mechanical sea! of the invention. 

15 

Figure 6, shows a cross sectional view of the mechanical seal gland 
of Itie invention, lllL^atlng the mandatory machining euffeces. 

F^uf^ 7, shows Q sectional and end view through the drive 
20 mechanism of the mechanical seal gland of the Invention, 

Figure S, shows a partial cross sectional view of the mechanical seal 
gland of the invention, illustrating the one operation machining 
pn:>coss. 

25 

Figure 9, shows a partial cross sectional view of the mechanical seal 
gland of the invention, illustrating at least one barrier media hole and 
internal gland recess. 

30 An experienced person in the art of ^glneering production would 
recognise that the individual prior-^art designs, shown in Figures 3a 
and 3b require a considerable number of machining operations and 
machine set-ups to achieve the mandatory machined surfaces. 
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From Figum-4y of the invention, the rotary and axially floating seal 
face (1) is spring biased towards a static stationary sea! face (2>. The 
rotary seal face (1) is allowed to slide on the static seal face (2). The 
interface between the rotary seal face (1) and stationary seal fece (2) 
5 fonns sealing area (3). This sealing area (3) is the prinnary seal that 
prevents the proceBs media (4) from escaping from the process 
chamber (5). 



10 



15 



25 



30 



m addition to the sliding seal fece (3). the process media (4) Is sealed 
by a sleeve elastomer <6) In contact with the shaft (7) and sleeve (8). 
This has been termed the first secondary sealing area (9). 

The second secondary sealing area (10) is formed between stationary 
seal fece (2) and stationary gland (11) using elastomer (12). 

The third secondary sealing area (13> is formed between the rotary 
seal fece (1) and the sleeve (8) using elastomer (14). 



The fourth secondary sealing area (15) is fomied between the gland 
20 (11) and the process chamber (5) using gasket (16). 

The four secondary sealing devices and the primary sliding sealing 
interface prevent the process media (4) from escaping. 



The static seal face (2) is prevented from rtrtaKng by drive lug (17) In 
gland (11). By way of example only, this Is shown as an integral part 
of gland (11), however this could be a separate component 

Rguf^ shows the double seal version of the snventlon. Once again 
the rotary and axially floating seal face (1) is spring biased towards a 
static stationary seal face (Z). The rotary seal f^c© (1) Is allowed to 
slide on the static seal face (2). The interface between the ro*ary seal 
face (1) and stationary seal face (2) forms sealing area (3). Tbls 
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sealing area (3) is the primary seal that prevents the process media 
(4) from escaping from tiie process chamber (5). The other secondary 
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sealing points remain identical in concept to Figure. 
Towards the outboard $id6 of the seal, the outboard rotary and axially 
floating seal face (18) ss spring biased towards a static stationary seal 
face (IS). The rotary seal face (18) is allowed to slide on the static 
seal face (19). The interface between the rotary seal face (18) and 
stationary seal face (19) forms sealing area (20). This sealir^ area 
(20) Is the primary seal that prevents the barrier media (21) firom 
escaping from the burner chamber (41). The bamer media (21) is 
sealed at the inboard side of the assembly, by sealing area (3). 

Onoe again the static outboard seal face (19) is prevented firom 
rotating by drive lug (17^ in gland (11). The rest of the parts in the 
assembly are common to most mechanical seals and will not be 
further discussed. 

It will become apparent from Ffgure-4 and Figare-S^ that a common, 
modular gland (11) is employed for both assemblies. 

FigurB-6 shows the mandatory gland (11) machined surfaces, 
diameters (22 and 23) and faces (24. 25, 26, 27, 28 and 29). In 
addition, it is likely that diameters (30, 31. 32 and 33) and faces (34 
and 35) will be also machined It will be noted that said 
aforementioned surfaces perform sealing or equipment setting 
Itinctions, These surfaces are therefons generally precision machined 
using an appropriate material removal process such as turning. 
Turning is a process generated by a lathe. 

Turning is an accajrate, efncleni yet simple material removal process. 
Preferably, although not essenHal, the gland (11) design Is such that 
no further material removal techniques, such as milfing, is required. 
By way of example only, al! the design features in gland (11) which 
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would typically require milling, have been produced by a suitable 
process, such as c^stinQ, at the raw material production stage, prior 
to the component being madiined. 

5 To this effect, Figufe-7 iilustrates the non-machined drive lyg (17) and 
bolt location slots (36) in gland (1 1 ) which have been produced at the 
raw material production sta^e and are therefore not machined 



Furthermore, the gland (11) design Is such that it could be 
10 manufaclured in one operation, if required. 

Figured illustrates the gland (11) held fin a material removal machine. 
TlTe material removal machine, or lathe, has a holding device, 
typically referred to as a chuck (37) which holds and supports the 
1 5 gland (1 1 ) during the machining process. Said gland (1 1 ) is located In 
the chuck (37) or\ gtand diameter (38). 

Durlng gland (11) madhining process, at least one material removal 
tool (42) approaches tfie gland (11) and machines surfaces (22 to 
20 35), from side axially opposite the chuck (37). H will be noted that 
surface (24) is the machined using a material removal tool (42) 
approaching the gland (11) from a radially inwardly position and 
extending radially outwardly. 

25 ft will be appreciated by an ejqjerfenced reader that the modular 
gland (11) of the invention, can be created in a singular machining 
set-up, without the need for subsequent re-holding and machining 
operations. Furthermore, all the machining processes could be 
perfomied using a relatively simple lathe. 

30 

From Figure, Should a ban-ler media (21) Insertion hole be required 
(3)9), the modular gland can still be machined by the aforemerttioned 
prx3cess with the use of a slightiy more sophisticated 4-axls machine. 
Copyright© 2002 AESSEAL plo, A.Rod<lis 04.01 ,02 
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Typically, most ^pes of equipment have an axial limrt on the length 
of the mechanical seal assembly. In particular, doi^^le seals with at 
least one tjarrier media hole (39) should have a compact outboard 
lengtti. From Figure-9. il can be seen that a further feature of the 
5 gland (11) is that it Is offered with at least one un-machined, Internal 
recess (40), Said Irrlemal recess Is preferable formed at me raw 
material stage. 



This internal recess (40) allows the barrier media hole (39) to break 
1 0 into the barrier media chamber (41 ), thereby allowing barrier fluid (21 ) 

to lubricate and cool the sealing areas (3) and (20). 

It Is considered self evident to the experienced reader that the 
invention may be employed for both Rotary seals and Stationary 
seals, single, double or triple mechanical seals, whether designed In 
15 a cartridge or component seal format. It is also considered self 
evident that the Invention may be used wth metallic components as 
well as non-metallic components- Some types of equipment rotate the 
housing and have a stationary shaft It is considered that the 
invention can be similarly eQ>ptled to such designs. 

20 



Copyright© 2002 AESSEAL plo. A-Roddis 04.01.02 




FROM : flBSERL - SOWING THE PHONE NO. : 01709 720768 |p 14 JAN. 2002 04:41PM Pll 

J Paae 8 of y 

Document : 10/01/01 9S. issue 1 . 

Claims : 

1 A modular mecharttcal seal with a gland member, which is common 
to more than one generic seaJ fonmat 

6 2 A mechanical seal according to dalm 1. where a common gland 
member Is employed for both single and double seal formats. 

3 A mechanit^l sea! according to claim 1 and 2, where the gland 
member Is produced in at least one machinirtg operation. 

10 

4 A mechanical seal according to claim 3, where the gland member 
included a material holding diameter which allows the gland to be 
manLriactured in at least one machining operaUon. 

15 5 A mechanlcaJ se^ according to claim 4, where the gland member 
Includes a material holding diameter which Is radially oubvardly 
located allowing said gland to be completely machined from the 
end axiatiy opposite the holding diameter. 

20 6 A mechanical seal according to claim 1 or 2. where the gland 
member includes an Internal un-machined recess adjacent to the 
barrier media communication hole. 

7 A mechanical seal according to any of the preceding claims 
25 substantially as described here with reference to Hqupbs 3 to 9 of 

the accompanying drawings. 

S A mechanical seal according to daim 1 and claim 2 and 
substantially as herein described. 

30 
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Abstract 

A modulaf mechanical seal wUh a gland member, which is ootnmon 
to more than one generic seal format 

5 
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